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WILDLIFE RESEARCH AND 
MANAGEMENT IN SCANDINAVIA* 


By 


KAJ WESTERSKOV 


Wildlife Division, Department of 
Internal Affairs, Wellington 


CANDINAVIA as a_ geographic 

unit stretches far and wide, from 
Iceland in the west to the Finnish- 
Russian border in the east, from the 
Danish-German border in the south 
to far beyond the polar circle. 


Scandinavia is not a homogeneous 
unit; it embraces rolling lowlands 
with corn and lucerne fields, snow- 
clad mountain peaks, compact beech 
forest, miles and miles of boreal 
forest, lakes, swamps, archipelagos, 
and vast mountain ranges. Scandin- 
avia embraces Denmark with the 
Faroe Islands, Finland, Iceland, 
Norway, and Sweden. The total land 
area of these countries is 485,743 
square miles, or about five times the 
size of New Zealand; the total popu- 
lation is about 19,000,000. 


Denmark is the most fertile of the 
Scandinavian countries, 75 per cent. 
of its area being farm land. Finland 
depends mainly on her forest re- 
sources (timber and paper). Nor- 
way derives part of her income from 
forestry, but her major industries are 
fishing, whaling, and_ shipping. 





*4 somewhat abbreviated version 
of a paper read to the Biology Sec- 
tion, Wellington Branch, Royal 
Society of New Zealand, on July 9, 
1952. 


Sweden is the richest of the group; 
its iron ore produces world-famous 
steel, and its vast forests produce 
timber and paper in great quantities. 


Because of their different geo- 
graphical locations, wildlife condi- 
tions and wildlife problems in Scan- 
dinavia vary considerably. 


Denmark’s main game species are 
partridge, pheasant, mallard, hare, 
and roe-deer. In finland, black 
grouse, capercaillie, moose, hare, 
fox, and squirrel are the major 
game species and fur-bearers. Nor- 
way is, most of all, the country of 
the willow grouse, but moose, black 
grouse, capercaillie, and hare are 
also important. Sweden’s pride is 
Europe’s largest moose herd and 
further hare, woodcock, ptarmigan, 
black grouse, and capercaillie are 
important game species. Fur-bearers 
thus mean appreciably more in Fin- 
land’s wildlife economy than in any 
of the other Scandinavian countries. 


A common feature of the Scan- 
dinavian bloc is the impact of win- 
ter snow, intensified as one moves 
northwards. Whereas Danish winters 
may be fairly mild with lasting snow 
for only~a few weeks at the best 
(but three to four months at the 
worst), the winters of northern Scan- 
dinavia mean eight months of con- 
tinuous snow. Characteristic, too, of 
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the Scandinavian area are the light 
summer-nights—and the payments 
for them: the long, long winter- 
nights. 


In none of the Scandinavian coun- 


tries is wildlife a major industry; - 


shooting is mainly carried out for 
sport, trapping for fur-bearers being 
the only branch carried out exten- 
sively for the direct monetary re- 
turn. 


The topic of wildlife research and 
management in Scandinavia is as vast 
as the Scandinavian forests them- 
selves. It will only be possible here 
to touch upon some of the major 
themes and give a general idea about 
problems, research, and management. 

It is only natural that conditions 
create types of work. A result of the 
extreme climatic conditions in the 
far north has been to create inten- 
sive interest in cycles and fluctua- 
tions, especially in Finland and Nor- 
way. As fluctuations in wildlife 
populations are of such importance 
in the economy of wildlife manage- 
ment, and as they represent dyna-* 
mic manifestations of the actions of 
the environment on wildlife, it may 
be opportune to start a closer exam- 
ination of the Scandinavian wildlife 
picture with a discussion of wild- 
life fluctuations in the north coun- 
tries. 

Wildlife Fluctuations 


There are three major Scandi- 
navian works on wildlife fluctuations 
by Siivonen! in Finland, Wildhagen? 
in Norway, and by Brestrup® in Den- 
mark. 


It must also be mentioned here 
that a very considerable Norwegian 
literature is found on fluctuations in 
willow grouse populations. 


Siivonen found, on the basis of 
very comprehensive data, that there 
is a common 34 year cycle for wild 
birds and mammals. These fluctua- 
tion phenomena are, above all, char- 
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acteristic of the northern latitudes. 
It is indicated that these short cycles, 
with their numerous parallel phe- 
nomena, are standard components of 
wildlife fluctuations, generally, so 
the 10-year periodicity evidently is 
only a slighter reflection of the 33- 
year periodicity, particularly in more 
southern areas. Further, the short 
cycle seems to be virtually an arctic 
phenomenon, which weakens with 
distance from arctic influence. 


Most of Siivonen’s material is from 
game animals and fur-bearers, such 
as grouse, capercaillie, hare, rabbit, 
and fox. He ends his study by stating 
that the regularities found in the 
short-cyclic fluctuations in numbers 
open up fundamental possibilities for 
the regulation of shooting intensity 
so as to accord with the produced 
surplus, for planning dealings in fur 
and game, as well as for applying 
appropriate measures in game pre- 
servation. 


The year after Siivonen published 
his extensive treatment of the short- 
term cycle, a countryman of his, Dr. 
Pontus Palmgren* ascribed the short- 
term cycles so patiently produced by 
Siivonen to random variation of some 
raster factors, apparently climatic, 
and the influence of the population 
density of the preceding year (auto- 
regression). Palmgren found from a 
number of experiments that the mean 
interval between peaks in series of 
random values obtained was_ 3.0. 
He concluded that the mean inter- 
val between peaks as well as the dis- 
tribution of intervals of such model 
series to length class agree closely 
with the corresponding values for the 
general type of time series of wild- 
life population fluctuations. This 
challenge which—if correct—would 
wipe out all of Siivonen’s patiently 
assembled work, was met in a new 
paper by Siivonen® in 1950. Siivonen 
stated, in regard to the vital point 





Moats around old castles in Denmark have been of value in the preservation 
of mallards, which breed there and are fed in winter. 


about the length of the wildlife 
cycles, that the mathematical random 
variation presented by Palmgren 
differs from the 3-4 year cycles in 
mammals and birds, especially in the 
feature that in the real 3-4 year fluc- 
tuations, the 3-year and then the 4- 
year cycles—whose ratio of occur- 
rence is approximately 2 : l1—are 
overwhelmingly commoner than the 
other cycle lengths, but in the ran- 
dom variation series, on the other 
hand, 2-year cycles are commonest. 


Siivonen concluded with the state- 
ment that the undeniable synchron- 
ism and regularity of the 3-4 year 
fluctuations in numbers of numerous 
and also most contrasted types of 
mammals and birds in a great many 
areas in the sphere of the whole 
northernmost Atlantic is difficult to 
understand as a random variation. 


In Norway, the country of the 
classical lemming migrations, Aage 
Wildhagen has produced an exten- 
sive survey of the fluctuations in the 
numbers of Norwegian lemmings and 
mice in the period from 1871-1949.? 
Wildhagen’s survey showed that Nor- 


wegian lemmings and other small 


rodents have varied in numbers in 
periods of four years, with some 3- 
year periods in between. In general, 
the variations in numbers are syn- 
chronous; the periods with increase 
and decrease occur almost simultane- 
ously in the different parts of the 
country, but the variations are especi- 
ally marked in the arctic and sub- 


- arctic regions. Wildhagen also found 


that, on the whole, the lemming 
peaks are in periods when the sum- 
mers are cold, and lows in periods 
when the summers are warmer. 


The third major contribution on 
wildlife fluctuations is Brestrup’s 
work on the arctic fox and _ subse- 
quent papers on wildlife variations 
in.) general. | As).the (arctic ‘fox! in 
Greenland is outside Denmark pro- 
per, although Greenland is a Danish 
colony and major scientific working 
field, we may turn to a short review 
of Breestrup’s major theme in regard 
to cycles as expressed in a paper on 
fiuctuations in animal populations. 

Brestrup puts forward the hypo- 
thesis that the variations in animal 
numbers are caused by a periodical 
variation in the salt content of their 
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food plants as affected by climatic 
conditions. He refers to the well- 
known diseases found in domestic 
animals owing to lack: of certain 
minerals in their food, and is of the 


opinion that a similar phenomenon . 


in nature causes the diseases found in 
wild animals at the low of - their 
cycles—diseases that are not yet 
understood. Brestrup does not be- 
lieve in a direct climatic effect caus- 
ing animal cycles, but is of the 
opinion that it is a secondary effect 
of climate through food plants 
which is responsible. 


The largest volume on the ques- 
tion of animal fluctuations is the 
combined report of the Norwegian 
willow grouse investigations 1921-27, 
planned and carried out somewhat 
along the same lines as the British 
red grouse investigation. 


The final report consists of 25 
papers, totalling 850 pages, and is a 
very detailed analysis of variations 
in the numbers of willow grouse in 
Norway in the period 1814-1927. 
Regular cycles were not found, and 
a direct relationship between weather 
conditions and grouse variations 
could not be traced. Correlations be- 
tween grouse numbers and summer 
temperatures and precipitation were 
not found, but it was shown that 
heavy snow-winters, especially after 
sood breeding years, caused exten- 
sive movements. It was estimated that 
these mass-migrations resulted in a 
weak grouse population in the 
spring. When this condition hap- 
pened to coincide with late melting 
of the winter snow, the very unfav- 
ourable combination of factors re- 
sulted in very low production and 
thus a sharp decline in grouse num- 
bers. The indirect effect of climate 
was realized, as a correlation was 
found between grouse numbers and 
production of cranberry, crowberry, 
bilberry, ete. 
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In addition to the direct effect of 
high berry production on chick deve- 
lopment, a favourable lingering 
effect of a good berry season was 
recorded. This effect helped to pre- 
vent outbreaks of coccidiosis, a latent 
disease considered one of the major 
reasons for grouse variations. In 
certain years a very heavy chick 
mortality occurs through coccidi- 
osis. 


The relationship between numbers 
of predators and grouse was also 
studied. The official reduction of 
predators in Norway owing to a 
vigorous bounty-programme caused, 
during the period under investiga- 
tion, a pronounced reduction in the 
numbers of the more vulnerable 
species—t.e., species that reach 
sexual maturity at a late stage and 
produce few offspring. The fluctua- 
tions in grouse numbers went on in 
spite of a continuous decline in 
major predators. The conclusion of 
this comprehensive treatment of the 
perennial question of predator-prey 
relationships was that the decrease in 
predator populations did not bring 
about more grouse, nor did it pre- 
vent the variations in numbers. 


Quantitative Wildlife Work 

Closely connected with the ques- 
tion of animal fluctuations is the 
question of animal numbers per 
unit area, in other words, animal 
production. 


It is primarily the Finns who have 
shown the way in this laborious, but 
promising field, not only in Scandin- 
avia, but in the world. I doubt if 
any country can produce so many 
hundred pages of quantitative bird 
work as Finland. Merikallio’s sur- 
vey of the southern Finland bird 
populations comprises alone a total 
of 262 pages, and Palmegren pro- 
duced a thesis of the numbers of 
wood-land birds in southern Finland 
of no less than 219 pages. 


Merikallio’s work® on the total 
bird population in Finland is the 
newest and most comprehensive 
quantitative bird survey to my know- 
ledge. Using line-taxations in a num- 
ber of localities patterned symmetri- 
cally in various districts, Merikallio 
enumerated all birds, and by use of 
proper biometry arrived at figures 
for the total bird population in Fin- 
land. Some of his major findings 
might be of interest. 

The general bird density decreased 
from south-west towards north-east. 
The average bird density for the 
whole area studied was 147 pairs per 
square kilometre, and whereas there 
were 181 pairs per square kilometre 
in south-western Finland, there were 
only 88 pairs in north-eastern Fin- 
land. The commonest bird in the sur- 
veyed area of south-eastern Finland 
was the wood warbler, with an esti- 
mated total of 1,850,000 pairs, equal 
to 37 pairs per square kilometre. The 
second was the chaffinch with 
1,602,000 pairs, and the third was 
the tree pipit with 476,000 pairs. For 
all of Finland, a total of 46,000,000 
pairs of land birds was estimated as 
spring population. 

Of game birds and other birds of 
interest to the wildlife biologist, the 
following numbers were estimated 
for the total Finnish area: 518,000 
pairs of hazel grouse, and 378,000 
pairs of black grouse. 

Waterfowl have also been  sur- 
veyed quantitatively in Finland to a 
ereat extent. Grenquist,* a biologist 
of the Finnish Game Research Insti- 
tute, has summarized methods and 
results in a paper outlining a pro- 
sramme of waterfowl research; tran- 
sects and line-taxations are carried 
out; counts are made at a number 
of control stations, and it is recom- 
mended that a special waterfowl re- 
search station should be set up. Re- 
ports on the numbers and fluctuations 
in waterfowl are received three times 
a year from a net of observers. 


In Sweden, Notini and Hoéglund,* 
have carried out a comprehensive 
survey of the breeding areas and 
actual numbers of Swedish water- 
fowl along the coast. A vast amount 
of data was collected and was 
grouped according to counties, show- 
ing annual kill and trends in popula- 
tions for the nine-year period 
1939-48. 

In Denmark, a country-wide sur- 
vey to enumerate the population of 
waterfowl is in progress. In 1941-42, 
I worked on a survey of the distri- 
bution of the black grouse, and 
arrived at a figure showing that the 
total autumn population of black 
grouse in Denmark amounted to only 
5,000 birds of which around 20 
per cent. were killed. 


Professor Sparck (1942) tried to 
arrive at a figure showing the appro- 
ximate number of gulls in Denmark. 
He found that there were between 
three-quarters of a million and one 
million breeding gulls of the seven 
species found in Denmark, and that, 
during the major part of the year, 
no less than two million gulls are 
present. In this connection, it is of 
interest that the Danish shooting sta- 
tistics show that some 200,000 gulls, 
or about 10 per cent. of the total 
population, are killed annually. 
Salomonsen and Loéppenthin have 
carried out breeding bird counts on 
Danish bird sanctuaries. 


Regarding mammal surveys, seve- 
ral works attract atention. Haukelid 
in Norway (1948) counted the popu- 
lation of reindeer in southern Nor- 
wegian mountain stretches by plane 
and found a total of about 5,500 
reindeer present in herds. That is, to 
my knowledge, the only attempt in 
Europe to count the population of 
a wildlife species from the air. 

Skuncke, in Sweden has made an 
utmost detailed study of the moose,° 
and states that the Swedish moose 
population round 1945 counted about 
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39,000 moose, of which, by the way, 
11,339 were killed. Skuncke’s tabula- 
tions of moose increase, annual kill, 
average life length, sex and age 
ratios, and all other factors in con- 
nection with population dynamics, 


should prove of interest and value 


to all engaged in such studies. 


The Danish deer herds have been 
carefully studied and followed dur- 
ing a span of years by Alex-Hansen 
who has presented annual papers on 
status, numbers and kill of Danish 
deer. In 1950, Alex-Hansen gives the 
total populations of Danish deer as: 
roe deer, 70,000; fallow deer, 3,293; 
red deer, 2,351; and Japanese or sika 
deer, 740. The Danish kill of deer 
amounts to 20-25 per cent. of the 
herds per year without interfering 
with the breeding stock. 


Wildlife Statisties 


We have by now gradually moved 
from consideration of wildlife popu- 
lations to wildlife harvest, the num- 
bers of game and fur-bearers killed 
per year. 


Compared with many other coun- 
tries where kill records are totally 
lacking, the Scandinavian bloc can 
show fair game statistics. 


The Danish game statistics are 
based on obligatory turning-in of 
kill records at the end of each finan- 
cial year. The shooting licence has 
attached to it a small form on which 
the sportsman enters his kill and 
returns the completed form when he 
applies for a new licence. In spite 
of errors which may always be ex- 
pected from such statistics, they are, 
I think, as complete and accurate as 
possible and as found in any coun- 
try. To give an idea of the species 
and numbers of game killed in Den- 
mark in a year, the records from 
1943 are presented here: 
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Roer.deets 4a eee 17,700 
Redideer> Aas oa a 288 
Hallow deer. o-2-aenees 1,070 
Japaneses deers) ame 140 
Hare?) ipa, cet eee 430,000 
Partrid oem wcem ec eee 319,300 
Pheasant 2a eee 338,300 
Blackatorotise samen 1,888 
Woodspicecons sua ee 130,300 


Surface-feeding ducks. .... 363,400 


Divin erdiicks meee 114,400 
Geesé, «8 ) 2 eee! 22306 
Gulls) 7" ee 175,600 
Other water birds _..... 22,300 
Wioodscocks 9 wt aaeaeee 19,700 
SHLD Ga 5 Sora a ee ee 74.,300 
Gur lew 9 tts ee eee 26,700 
Herons 45 eee 3.050 
Other shore. birdss 50.500 
Grows 1. (a2 Sm Cepoee 245,500 
Macpiésis geen tee 150.100 
Rooks: ol eer ta eee 76,800 
Birds-of-prey) 7 =40)) =. 18,500 
KOXES? *“e_ ise oar ae 17,900 
Badger sisGaeeer aa ee ae ares 3,100 
Martens an sty 1s ee 1,100 
Otterstu € ene ee 100 
Polecats mae se eee 5.200 
Séals 7h wae. eee 685 


This means that close to 1,500,000 
head of edible game was bagged to- 
gether with 23,000 fur-bearers. 


In Finland, which is many times 
larger than Denmark in area, the 
figures are much less, primarily be- 
cause of the extreme climatic condi- 
tions and the lower food produc- 
tion. 

A few average figures showing 
the kill of the most important Fin- 
nish game species are, according to 
Siivonen (1950): Capercaillie, 117,- 
900; black grouse, 236,500; hazel 
grouse, 72,000; ptarmigan, 51,000; 
waterfowl, 203,000; arctic hare, 
187,500; moose, 1,250. 

As mentioned earlier, fur-bearers 
mean a great deal in the Finnish 
wildlife picture, and as an example 
of this may be mentioned that no less 


than 2,500,000 squirrels and 240,000 
muskrats (introduced) are killed a 
year. 


In Norway, there are no total game 
statistics for all game species, but the 
figures for the annual kill of moose, 
deer, and predators are available. In 
1948, for example, bounties were 
paid for 19 predator species, among 
them 14,700 foxes and 480 minks 
(escapees). 

In Sweden, the Swedish Sports- 
men’s Society compiles annual game 
statistics. In 1948 a total of 15,143 
moose were killed, in addition to, 
among others, 16,000 roe deer, 
158,000 arctic hare, 51,000 caper- 
eaillie, 130,000 ptarmigan, 32,000 
wood cock, 67,000 fox, 2,200 mink 
(escaped and gone wild), 401,000 
squirrel, 24 bear, and 2 wolves. 

These shooting statistics are of 
great value to the wildlife biologist 
as well as the administration in these 
countries, especially when records 
pile up from year to year, and give 
basic facts about the pronounced 
fluctuations in wildlife numbers in 
the north countries. 


Wildlife Damage 


It is not only the questions of 
game production and methods for 
increasing yields that are referred 
to the wildlife manager. He also has 
to tackle the problems of wildlife 
damage. 

When we speak of damage caused 
by wildlife species, we generally in- 
clude two quite different kinds, 
namely, damage to crops and forests, 
and damage to other wildlife species. 
In the first category are the so-called 
pest animals (partly or fully), and 
in the latter, the so-called vermin. 

As deer and moose species are con- 
sidered valuable game to be man- 
aged, various methods have been 
devised to prevent damage by them. 
In Sweden experiments have. been 
carried out with electric fences to 
keep out moose from regrowth and 





Young mallards, the most common 
wild duck in Europe and Scandinavia. 


plantings, and different devices have 
been tried in Denmark to prevent 
roe deer damage to young trees, such 
as tarring of spruce top buds, fenc- 
ing, and attaching of bud protection 


gadgets. 


One of the most successful methods 
of dealing with mammal damage is 
the work of my former colleague of 
the Danish Game Research Station. 
Mr. Johannes Andersen.’° After 
several years of experimenting and 
testing, he succeeded in making a 
spray which is now on the market 
in Denmark and which has proved 
capable of preventing hares biting 
the bark off fruit trees. In cold, 
snowy winters appreciable damage 
is done by hares which pass over 
fences on top of snow-drifts. 


Food Habit Studies 


Among the three basic require- 
ments of wild animals, food, cover. 
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and water, the former is undoubtedly 
the most important as it is an abso- 
lute necessity. 


Sportsmen have therefore shown 
great interest in the question of wild- 
life foods, and it has been possible 
from an early date to secure funds 
for these studies. 


In Denmark food habits studies 
have been carried out on a fairly 
large scale, no less than 20,000 
stomachs, primarily of birds of inter- 
est to the sportsman, being examined 
by the game research branch of the 
Game Department under the super- 
vision of Professor R. Sparck. 


As sportsmen were of the opinion 
that gulls were a great menace to 
game bird production, the first sur- 
vey made was of the food habits of 
these birds. A total of 7,348 gull 
stomachs were examined, showing 
that gulls have a varied diet, every- 
thing from cherries and earth-worms 
to refuse and fish being eaten. The 
suggested influence upon game popu- 
lations was found to be almost nil, 
but local studies on bird sanctuaries 
later showed that the larger-sized 
gulls can affect the general bird life 
appreciably, eating as they do eggs 
and young of terns, other gulls, 
ducks, etc. The later investigations 
have actually shown the necessity of 
controlling the larger-sized gulls in 
bird sanctuaries. It may in this con- 
nection also be of interest that Vedel- 
Taaning,'' showed how the duck 
population in an area decreased in 
even ratio with the decrease in the 
numbers of breeding black-headed 
culls, a small species. Gull eggs were 
collected to keep down the gulls in 
order to get more ducks. But the 
opposite of what was expected hap- 
pened; the ducks disappeared from 
year to year as the gull population 
went down. One major reason was 
the depredation on duck nests by 
the common gull which is an ardent 
nest-robber. 
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The food habits of common game 
species, such as pheasant, partridge, 
black grouse, and mallard, were 
also disclosed by these studies. An 
investigation by Madsen and 
Sparck,’? on the food of the great 
black shag showed that these shags, 
hated by fishermen, are of very little 
if any actual importance to commer- 
cial fisheries. A comprehensive study 
of the food habits of the common 
sparrow by Hammer,’* based upon 
examination of 2,657 stomachs 
showed that sparrows do eat a fair 
amount of (probably) waste grain 
whereas its kin, the tree sparrow, 
must be considered a harmless crea- 
ture. 


Holstein in’ Denmark has studied 
the food habits of goshawk, sparrow 
hawk, and honey-buzzard, and very 
comprehensive studies with examina- 
tion of many thousands of pellets 
of various owls were produced by 
Skovgaard and Lange, proving the 
great value of owl species in mouse 
control. 


Andersen has written on the food 
of the Danish hare, as studied by 
watching feeding hares through a 
special high-powered telescope. 

In Norway, a vast amount of mate- 
rial on the food habits of the willow 
srouse has been produced. From a 
management point of view, it was 
found that the food of the willow 
erouse was of such a kind that very 
little could be done about it by the 
wildlife manager. The bird is de- 
cidedly a wilderness bird which 
apparently does not respond to man- 
agement techniques. Its foods are 
various berry-plants and other plants 
of the mountain sides and plateaux, 
and these plants have also their pro- 
nounced ups and downs caused by 
climatic conditions about which man 
can do nothing. 

Meidell (1943) studied the food 
of the crow, a species considered a 
menace to game birds by all sports- 


men, and found that it has a varied 
diet, and eats a lot of beetles, small 
rodents, and refuse, but that a fair 
number of smaller birds’ eggs and 
young are also taken. 


Another, but still more detailed 
study on the food of the crow, was 
produced in Sweden by Notini,"* 
who examined no less than 1,865 
crow stomachs. Notini concludes his 
work by saying that the crow in most 
places must be considered a primar- 
ily harmful species, not only from a 
wildlife management point of view, 
but also for farming. Notini recom- 
mends that the control of crows 
should be limited to areas where they 
occur in great numbers, and that a 
total war on the species is neither 
necessary nor possible. Poison should 
be used with great care, and control 
limited to trapping in crow-traps 
and shooting. 


Notini’s doctoral dissertation was 
also a food habits study—on the 
badger.'® Swedish sportsmen—and 
for that matter all sportsmen where 
badgers occur—were of the opinion 
that the badger was a harmful species 
which did a lot of damage, to game 
bird nests especially. Notini exam- 
ined the stomachs of no less than 
1,889 badgers, and this examination 
showed that the badger must be con- 
sidered a harmless species which 
very, very rarely eats a bird egg 
or a young bird, and that it was 
a waste of money to pay bounties 
on badgers. It is interesting that, in 
addition to the stomach analyses, 
Notini also made experiments with 
semi-domesticated badgers, exposing 
pheasant chicks to them, dragging 
them past a pheasant nest with in- 
cubating hen at different distances, 
putting newly-born hares in a pen 
with the badger, etc. 


The food habits studies carried out 
in Scandinavia have, as it has ap- 
peared from the examples just men- 
tioned, been of two kinds, first, the 


examination of the foods of game 
species so as to find out how to 
improve feeding conditions and thus 
get a higher game population; and 
secondly the examination of the food 
of species considered harmful to 
same. 


Wildlife Diseases 
Karly in the history of wildlife 


research in Scandinavia, disease 
studies were carried out, for disease 
and its consequence, death, is sufh- 
ciently concrete to impress even the 
most sceptical sportsman; cause and 
effect is indisputable. 


All of the Scandinavian countries 
now have each at least one veterin- 
arian or specialist working on game 
diseases, and often more are em- 


ployed. 


In Denmark, Professor M. Chris- 
tiansen'® and Mr. H. Madsen, M.Sc., 
share the game disease work, Madsen 
covering the parasites, and Christian- 
sen, the remaining diseases. Pheasant 
and partridge propagation are major 
activities, especially on estates (a 
total of between 75,000 and 100,000 
game birds being reared yearly) 
but such birds are easy victims to 
disease, especially gapes, coccidiosis, 
and round worm, so Madsen visits all 
the major game farms annually to 
collect dropping samples for the 
analysis of the incidence of latent 
diseases, and he is also trying especi- 
ally to find preventive drugs or 
cures. These investigations show that 
game farm birds are carriers of 
many kinds of parasites which under 
right conditions can flourish and de- 
stroy great numbers of birds. When 
several hundred pheasant chicks die 
in one day, the breeder, however con- 
servative and anti-research minded 
he may be, realizes the magnitude of 
such biological phenomena and that 
he himself is powerless and has to 
turn to science whether he likes it or 
not. 
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I might here add a few remarks 
on the attitude of the average sports- 
man and gamekeeper to wildlife re- 
search. I think these remarks are 
valid for any country where wildlife 
management has been lifted up from 
a purely hit-and-miss programme to 
become based upon a solid founda- 
tion of wildlife research into prob- 
lems and the consequent application 
of results in management. Sports: 
men talking among themselves hardly 
regard wildlife research as of much 
value—it is a kind of necessary evil 
impressed upon their field, tolerated 
because apparently all other civil- 
ized countries have adopted this 
peculiar habit—and because it might 
be that the biologist could be of 
some use. 


But the game breeder begins los- 
ing pheasant chicks. Who does he 
call? He rushes to the neglected, for- 
gotten game biologist who sits in 
his humble shack, surrounded by 
pheasant droppings in tubes and 
piles of books, and who is peering 
queerly at a world of larval worms, 
and peculiar human beings who 
funnily enough every so often see 
the light when it is flickering. Or 
the organized sportsmen find them- 
selves cornered; the huge and _ in- 
fluential organization of commercial 
fruit-growers has gone to the Minis- 
ter of Agriculture demanding right 
to kill hares in plantations at any 
time, because of damage to fruit 
trees during snowy winters (the hare 
is one of the most important game 
animals in Scandinavia). Where do 
they turn? Who can help? Again 
there is nobody left other than the 
forgotten wildlife biologist who is 
pulled out of the shade, equipped 
and expected to produce the miracle, 
to find a way to prevent hares from 
enawing fruit trees. Given time and 
equipment the biologist finishes his 
job, the spray produced is taken 
over by a commercial firm which is 
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going to make a fine profit on the 
business, fruit-growers get a cheap 
way to keep hares away from their 
trees, and the sportsmen keep the 
hare on the game list. Everybody is 
happy. and the biologist descends 
from the limelight to his queer fuss- 
ing around with sex ratios, wing 
moults, and life equations and other 
abstract matters meaning nothing to 
the average citizen. 


Up till fairly recently, wildlife 
management and administration was 
run almost entirely by practical 
men with much experience and hard 
work behind them, many of them of 
a high calibre, but I venture to say 
that we will find, in years to come. 
research gradually taking over—not 
that the biologists are going to run 
things, because they will undoubtedly 
always remain black or at the best 
grey sheep, but their ideas, their 
work will be the guiding spirit 
which will transform wildlife pro- 
erammes to be based on facts and 
considerations of natural phenomena 
and ecological relationships. 


General Biological Work 
There are also many fields other 
than cycles, foods, and _ diseases, 
where the wildlife biologist is doing 
work of value. 


A few random examples will suf- 
fice to give an idea about this kind 
of work and what has been done. 


Banding and marking of wildlife 
is carried out intensively in all Scan- 
dinavian countries. Birds are banded 
with a ring around the foot or 
marked with a special wing-marker, 
a hooked pin attached to an inscribed 
plate. Hares, deer, and moose are 
marked with metal ear-marks. Re- 
sults of these bandings have given 
valuable information to administra- 
tion and management, for example, 
about survival rates and thus value 
of stocking and about the spread of 
released game. In this connection, it 
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Game breeder feeding partridge chicks on a Danish State game farm. Note 
the shelter belt, breeding pens, coops, and the ground shelter provided for 
protection against the sun and predators. 


can be mentioned that Andersen’s 
markings of hares showed that re- 
leased hares stayed within a mile or 
two of where they were turned loose, 
and that they did not roam all over 
the countryside as maintained by 
the fruit-growers; the marking data 
were also used in the final struggle 
with fruit-growers when they tried to 
class the hare as a pest in Denmark 
to be shot at any time. 


Another study with practical ap- 
plication was an examination of sex 
and age ratios in the partridge. Dan- 
ish sportsmen have for many, many 
years practised the so-called cock- 
shooting, based on the belief that 
there were far too many cocks and 
that these surplus cocks interfered 
with sitting hens. An examination of 
6,065 partridges revealed that, con- 
trary to general belief, there were 
more hens than cocks, and that the 


horseshoe-like breast colouring, that 
was considered a true sign of males, 
was found in no less than 20 per 
cent. of the hens too. Therefore, the 
cock shooting was not only based on 
the wrong assumption, but it was 
even carried out with wrong aids. 
Another assumption was that part- 
ridge hens become infertile with 
age, for which reason it was advo- 
cated that all single birds and pairs 
without young should be killed by 
any means during the open season. 
An examination'* into the matter 
showed that out of 100 hens in their 
first autumn, there will be only 20 
left the following season, and only 
four the next, so that there are only 
just a few per cent. old birds, and 
that the turnover period, when the 
population is completely replaced by 
its progeny, is three to four years. 
Further it was shown that two-year- 
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old hens and older seem to lay a 
larger clutch than one-year-old birds, 
and there can hardly be any doubt 
that the older birds are _ better 
mothers than the young, inexperi- 
enced, one-year birds. 


The important question of preda- 
tion versus game has also been 
studied in fair detail. Holstein in 
Denmark showed, for example, that 
the sparrow-hawk from a _ game- 
management point of view was quite 
harmless as it fed only on small pas- 
serine birds. In Norway, Lund 
(1950) examined the food habits of 
of the large-sized goshawk and found 
it a strong competitor with sporting 
interests, feeding as it does to a 
great extent on game species such as 
hare, ptarmigan, black grouse and 
wood cock; but it is pointed out 
that the goshawk.also kills and eats 
crows and magpies which are con- 
sidered a menace to good game man- 
agement, and that the farmer will 
observe that it also kills a fair num- 
ber of mice and other small rodents 
and squirrels. 


None of these food relationships 
are easy to treat objectively as our 
preconceived judgment often over- 
shadows our sincerity and ability to 
view the wide complexities of food 
questions. 


Hagen in Norway has specialized 
on the general subject of the preda- 
tor-prey problem and has written 
illuminating papers and a compre- 
hensive book based on his own wide 
investigations. In Finland, Lampio,'* 
has dealt with the interesting topic 
of the significance of predators in 
the control and dispersal of the dis- 
eases of game. Lampio did not find 
much proof that predators (he is 
mainly dealing with mammalian pre- 
dators) exert a positive influence on 
game populations by the killing off 
of diseased game, although he ad- 
mits that the killing of, for example, 
bacteria-filled game of course cuts 
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off further production and thus the 
spread of the bacteria. On the other 
hand, Lampio stresses that predators 
play the important role as a signi- 
ficant tool of natural selection. Even 
if such selection does not free the 
game from disease, it works night 
and day to eliminate the useless in- 
dividuals and mutations from the 
population, and to keep it physically 
strong and viable. From the genetical 
point of view, the extinction of the 
predatory animals would therefore 
be the very opposite of a service to 
the game. How big a population of 
predatory animals is required to 
maintain natural selection is a ques- 
tion which it will be difficult to dis- 
cover. : 


Wildlife Managemeni 


Let us now turn from the fact- 
finding or at least fact-seeking bio- 
logists and look at wildlife adminis- 
tration and management in the 
Scandinavian countries in order to 
understand the background for the 
research projects. 


The backbone of any sound wild- 
life programme is a good game law, 
and I think it is fair to say that the 
Scandinavian game laws are sound 
attempts to give a little to everybody 
without letting the game pay too 
heavily. The laws are fairly short 
and liberal with rather few restric- 
tions. By few restrictions, I mean that 
a number of regulations in force, for 
example in America, and also here 
in New Zealand, are unknown to 
the Scandinavian sportsman. For 
example, there is no bag limit on 
any species, a sportsman who wants 
to start a pheasant farm can do so 
without having to obtain a permit, 
and a taxidermist can be in business 
without the necessity of having a 
licence. 

The essence of the game laws is 


the basic principle that the shooting 
right belongs to the land-owner. Ex- 


cept for shooting on the sea, where 
hunting is open to everyone, there 
is no public hunting in its true 
sense. A hunting ground must be 
secured by lease, by being a member 
of a syndicate or sportsman’s club, 
by invitation, or by private owner- 
ship. 

There are pros and cons in regard 
to this kind of hunting regulation, 
but those arguments are outside the 
scope of this paper. Basically, con- 
ditions in Europe, America, and New 
Zealand are the same, as the right to 
be on the land—whether to shoot 
game, or just to get some fresh air 
—hbelongs to the land-owner. There- 
fore, the American and the New 
Zealander must, or ought to, ask 
permission to go on a man’s land 
to shoot, whereas the European does 
not ask, he pays for it. 


The major result of this difference 
is that the Scandinavian sportsman 
—if he wants to shoot on the land 
—must do something about getting 
a shooting ground of his own and 
then get to. work to help increase 
the game. The Scandinavian sports- 
man, therefore, in addition to being 
a shooter, is his own game manager. 
He pays a certain amount for his 
shooting rights, but in addition he 
spends a fair amount of time and 
money improving his shooting area. 
He can get help from the Govern- 
ment Game Departments. In Den- 
mark, for example, he can get the 
advice of one of 13 game advisers 
scattered over the country, each in 
his district. These game advisers 
are fully-employed game managers 
whose job it is to help in any way 
they can spreading the game man- 
agement gospel—that they are not 
always in agreement with the biolo- 
gist is another matter. These advisers 
will, for example, help to plan a 
vame refuge in an old gravel pit, and 
the sportsman can apply for food 
and cover plants and will generally, 


if he has a sound project to show, 
receive the necessary plant material 
at 10 per cent. of its actual cost. He 
may also apply for and receive phea- 
sants, partridges, or mallards for 
stocking in his district. 


The game adviser is not a ranger, 
he has no right to arrest or check 
any sportsman, he is purely engaged 
in an advisory capacity. There are 
no rangers or any other kind of 
wildlife police in Scandinavia. On 
larger estates where game keepers 
are employed, they do ranging with- 
in the estate, of course, and by the 
way, the stories about the battles 
between game keepers and poachers 
are many and tall! 


The open seasons are generally 
long. In. ~nmark, for example, there 
is a 5-month duck season, pheasants 
(both sexes) may be killed for three 
months, and so on. 


Predator control has, in the past, 
been carried out with emphasis and 
abandon, although with the best in- 
tentions. But even the best intentions 
do not alter population downs to 
ups, or make sparrow hawks feed on 
pheasants if their food is sparrows. 
During later years, after intensive 
and extensive surveys have shown 
the food habits of the various species 
and pointed out the value of the 
predator in nature, there has been a 
trend towards a more liberal opinion 
about the predator problem. This is 
to be seen in the game laws, accord- 
ing to which a number of predators 
are fully or partly protected. [ can 
in this connection mention that, for 
example, all Danish owls are fully 
protected, and that all the birds-of- 
prey are protected during the breed- 
ing season; some of them, such as 
the kestrel, are protected the whole 
year. 

Propagation and subsequent re- 
lease of game birds is a very old and 
still practised management measure 
in Seandinavia. In Denmark alone, 
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more than 100,000 partridges have 
been propagated and released during 
the years, and the number of propa- 
gated pheasants is beyond half a 
million. In spite of the vast sums 
spent on pheasant propagation, little 
has in the past been done to check 
the exact results of these extensive 
stocking programmes. More recently, 
banding results and local studies are 
pointing towards the futility of hop- 
ing that propagation per se will give 
the answer to lasting improvement 
of shooting. Pheasants are also trap- 
ped during the winter months for 
release in other areas, a practice 
which apparently has more of a 
future. 

Because of cold winters and snow 
covering the ground, winter feeding 
is a necessity where large game pop- 
ulations are wanted. Methods of 
winter feeding have developed on a 
sound practical experience, and what 
research might add would be more 
details on the right kind of food- 
stuffs to feed and also the influence 
of feeding on game. (Do game 
species get less wary? Do they be- 
come easier prey? Do they become 
easier victims of diseases when win- 
ter-fed ? ) 

As food is a major factor to be 
considered, establishment of food 
patches have been made with good 
success, as also the utilization of 
odd corners, swamps, old gravel pits, 
and other idle land as game refuges. 
Planting of roses, frooan elderberry, 
spruce, and other food and cover- 
producing shrubs has been of very 
high value, not only to game species 
but to song birds as well. The gov- 
ernment departments go in for estab- 
lishment of such refuges and encour- 
age and aid sportsmen in this work. 

One of the ways a game popula- 
tion is influenced appreciably is by 
the kill methods and total kill. It has 
been pointed out before that there is 
no bag limit on any species, which 
means that a man, 
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if he can afford 


it, may spend every day of five 
months a year shooting ducks, and 
he can shoot as many as he is 
able. On the sea, where shooting is 
free to everybody, this matter regu- 
lates itself to some extent. 


On the land it is a different mat- 
ter. There the sportsman controls 
the game population and can man- 
age it by feeding, habitat improve- 
ment, and by planned and moderate 
shooting. Theoretically, he can kill 
his partridge coveys to the last bird 
—but he does not as he wants to 
have shooting, good shooting, next 
year, too. A certain code of shooting 
has therefore developed during the 
years. Deer herds, for example, are 
harvested with’ a 20 to 25 per cent. 
removal every year, the animals to 
be taken preferably being late fawns, 
and stags or bucks with poor antlers. 
Partridge coveys are shot down till 
there are seven left per covey, as 
experience has shown that, if seven 
remain, there will be one covey there 
again next year. 


This system of planned shooting 
is a fact of great importance in Scan- 
dinavia, but it is doubtful whether 
any comparable system could be 
evolved under a public hunting sys- 
tem where, unfortunately, the regula- 
tions all must be made with the poor 
shooter-types in mind, and little in 
the way of responsibility can be left 
to the sportsman. 

An interesting development has 
taken place in Sweden during the 
last decade. Sweden is in a number 
of ways somewhat similar to New 
Zealand, the vastness of the country 
and comparatively small human 
population being two major points 
in common. This is a programme 
consisting of the setting up of wild- 
life districts on a voluntary basis. 
If the majority of land-owners with- 
in a tract of land apply, they can by 
law establish a local wildlife dis- 
trict consisting of the properties of 


all the land-owners within the dis- 
trict. They elect a committee to plan 
the collective work, and the district 
is from then on treated as a large 
shooting unit. They may fix their 
own regulations and open seasons, 
within the existing law, of course. 
They can carry out predator control, 
for example crow shooting on a com- 
mon plan, they can restock or maybe 
introduce a new species (which, how- 
ever, is very rare) and protect the 
animals for several years. They can 
carry out a collective winter feed- 
ing programme, but, most important 
of all, the scheme permits the game 
kill within the district to be better 
regulated. The widely roaming moose 
might have had something to do with 
the need and wish for setting up of 
such wildlife districts. 


Each of the Scandinavian coun- 
tries has a game department or some- 
thing similar to it. In Denmark and 
Sweden there are also research sta- 
tions with training centres for game 
keepers and future wildlife person- 
nel, in Finland there is a game re- 
search station, and in Norway there 
are two research organizations, one 
run by the government, the other by 
the sportsmen’s organizations (a new 
game law will probably result in 
establishment of a research station 
and amalgamation of the two re- 
search organizations). 


And here we end our survey of 
the wildlife research and manage- 
ment programmes of the north 
countries. There is need for a lot of 
improvement. We have not yet found 
the causes of cycles or the place of 
predation in wildlife management, 
we still do not know how best to in- 
crease desirable game species and 
whether we may kill a higher per- 
centage of pheasant cocks than we 
do. But work is in progress, training 
centres are operating so the new 
generation of game keepers will be 
produced with at least some know- 
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of the important game birds in Scan- 
dinavia. 


ledge of the vast complexity of wild- 
life problems; they will have learnt 
to appreciate that wildlife manage- 
ment is not just to kill hawks, poison 
crows, and propagate pheasants to 
turn loose to be shot before they 
ever learned to fly properly, if they 
were not killed by a surviving fox 
allergic to easy prey. 

To me it looks as if the major 
contribution wildlife research can 
give to management and administra- 
tion, and [ think that Scandinavian 
research has given proper attention 
to this aspect, is to stress the neces- 
sity of a wider understanding of the 
inter-relationships of wildlife species. 
In the past, trivial details have been 
blown up to major issues without 
any attempt to link all the pheno- 
mena of nature into a large fabric. 
Just because an animal such as a 
hare, for example, eats grass or bark 
of fruit trees, we do not have the 
right to jump to conclusions and 
class it as a pest to be exterminated. 
A careful survey may show that its 
feeding habits are varied and that, 
even from a farmer’s point of view, 
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it might do some good. We must try 
to find the role of the different 
animals in the whole ecological sys- 
tem which we call Nature. It is often 
difficult to keep this wider view in 


mind; wildlife biologists like all. 


other scientists, have a tendency to 
get side-tracked and see the solution 
of all evils in one little pet idea 
nourished with accumulated data. 
Where Scandinavia mainly has a 
problem of under-abundance of all 
game species owing to extreme cli- 
matic conditions, New Zealand is in 
the peculiar position of being faced 
at least for a fair while yet, with 
an over-abundance of game, accord- 
ing to the old meaning of the word. 
The intelligent utilization and man- 
agement of such vast resources is no 
easy problem. The Scandinavian 
work on cycles may not be applic- 
able here. But I think the fact that 
the Scandinavian sportsman may 
gladly spend a whole day to bag a 
single hare and that he and _ his 
family will enjoy the well-cooked 
meal, may be a point to remember. 
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